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$(PE)\{$








$H(w)(x)=\{\begin{array}{l}\int_{R^{2}}\frac{1}{2\pi}\log\frac{1}{|x-y|}w(y)dx((1+|\log(1+|x|))w\in L^{1}(R^{2})\cap L^{\infty}(R^{2}) \text{ } ),-\int_{0}^{|x|}\frac{1}{2\pi\tilde{r}}\int_{|\tilde{x}|<\tilde{r}}v(\tilde{x})d\tilde{x} ( w \text{ }).\end{array}$
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(PE)
$u(x, t)\geq 0$ in $R^{2}\cross(0,T)$ . (1)
$\Vert u(\cdot,t)\Vert_{\infty}=\sup_{x\in R^{2}}|u(x,t)|<\infty$ for $t\in(O, T)$ . (2)




$(1+|x|^{2})u_{0}(x)\in L^{1}(R^{2})\cap L^{\infty}(R^{2})$ (4)




$\int_{R^{2}}u(x, t)|x|^{2}dx$ $=$ $\int_{R^{2}}u_{0}(x)|x|^{2}dx+4\lambda(1-\frac{\lambda}{8\pi})t$ $(t\in[0, T))$ .
(5)
$\int_{R^{2}}xu(x, t)dx$ $=$ $\int_{R^{2}}xu_{0}(x)dx$ $(t\in[0, T))$ .
$R^{2}$
$x_{0}$
$\int_{R^{2}}u(x, t)|x-x_{0}|^{2}dx$ $=$ $\int_{R^{2}}u_{0}(x)|x-x_{0}|^{2}dx+4\lambda(1-\frac{\lambda}{8\pi})t$
$(t\in[0, T))$ .
$u_{0}\log u_{0}\in L^{1}(R^{2})$ $u$






$\int_{R^{2}}u_{a}(x)dx=8\pi$ for $a>0$ .
3.



























$u_{0}$ (4), (1) $)$
([4]). $D$ (1) $L^{1}$





1 $C$ $K$ $(PE)$
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(i) $u(x, t)>0$ $((x,t)\in R^{2}\cross(0, \infty))$ .
(ii) $x\cdot\nabla u(x, t)\leq 0$ $((x,t)\in R^{2}\cross(0, \infty))$ .
(iii) $\int_{R^{2}}u(x, t)dx=8\pi$ $(t\in[0, \infty))$ .
(vi) $u(x, t) \leq\frac{C}{t|x|^{2}}\exp(-\frac{|x|^{2}}{8t})$ $(|x|\leq 1/\sqrt{t}, t\gg 0)$ .
(v) $|u(x, t)- \frac{8(\log t)^{2}}{K}\{1+(\frac{(\log t)^{2}|x|}{K})^{2}\}^{-2}|$
$\leq C(\log t)\{1+(\frac{(\log t)^{2}|x|}{K})^{2}\}^{-2}$ $(|x|\leq 1/\sqrt{t}, t\gg 0)$ .
1
$\sup_{x\in R^{2}}u(x,t)=u(0,t)=\frac{8(\log t)^{2}}{K}(1+o(1))$ $(tarrow\infty)$
2 $N$ 11 $J$ 1 $\mu$ $a_{J}$
$\nu=\frac{-(N+2)+\sqrt{(N-10)(N-2)}}{4}$ , $a_{J}= \frac{N+2I+6\nu+4}{-2\nu-2}>0$ .
$R^{N}$ (1)
$\sup$ $(1+|x|^{2})u(x, t)<\infty$ .
$|x|\geq 1,$ $t\in[0,\infty)$





1$m(y, s)= \frac{1}{2\pi}\int_{|x|<r}u(x,t)dx$ , $\psi(y,s)=\int_{0}^{y}e^{\overline{y}^{2}/4}(m(\tilde{y}, s)-4)\tilde{y}d\tilde{y}$.
$y= \frac{r}{\sqrt{t+1}}$ , $s=\log(t+1)$ .
$u$ (1) $m$ $\psi$
$\psi_{\epsilon}$ $=$ $[ \psi_{w}+(\frac{1}{y}-\frac{y}{2})\psi_{y}-\psi]+\frac{1}{2}e^{-y^{2}/4}(\frac{\psi_{y}}{y})^{2}=\mathcal{A}\psi+F$.
$F(y, s)$ $=$ $\frac{1}{2}e^{-y^{2}/4}(\frac{\psi_{y}}{y})^{2}=\frac{1}{2}e^{-y^{2}/4}(e^{y^{2}/4}(m(y, s)-4))^{2}$ .
$u$ $\psi$









$m(y, s)= \frac{4y^{2}}{y^{2}+\epsilon(s)^{2}}(1+o(1))$ $(0<y\leq\epsilon(s)^{1/2})$
$\psi$
$\psi(y, s)$ $=$ $\int_{0}^{y}e^{\tilde{y}^{2}/4}(m-4)\tilde{y}d\tilde{y}=\int_{0}^{y}\frac{2\epsilon(s)^{2}\tilde{y}d\tilde{y}}{y^{2}+\epsilon(s)^{2}}(1+o(1))$
$=$ $-2 \epsilon(s)^{2}\log(1+\frac{y^{2}}{\epsilon(s)^{2}})(1+o(1))$ $(0<y<\sqrt{\epsilon(s)})$
$m$
$m(y, s)-4=O(1) \frac{\epsilon(s)^{2}}{y^{2}+\epsilon(s)^{2}}e^{-y^{2}/4}$
$F(y, s)$ $=$ $\frac{1}{2}e^{-y^{2}/4}(\frac{\psi_{y}}{y})^{2}=\frac{1}{2}e^{-y^{2}/4}\{e^{y^{2}/4}(m(y, s)-4)\}^{2}$
$=$ $\{\begin{array}{l}(1+o(1))\frac{8\epsilon(s)^{4}}{(y^{2}+\epsilon(s)^{2})^{2}} (\text{ }),O(1)\frac{8\epsilon(s)^{4}}{(y^{2}+\epsilon(s)^{2})^{2}}e^{-y^{2}/4} (\text{ }).\end{array}$
$\lim_{sarrow\infty}\epsilon(s)=0$ $\rho\in C([0, \infty))\cap L^{\infty}((0, \infty))$
$\int_{0}^{\infty}F(y, s)\rho(y)ydy=4\epsilon(s)^{2}(1+o(1))\rho(0)$ $(sarrow\infty)$
$\psi$
$\psi_{s}-\mathcal{A}\psi=4\epsilon(s)^{2}\mathcal{D}_{0}(y)$ $(y\geq\sqrt{\epsilon(s)}, s\gg 1)$
$\mathcal{D}_{0}$ $\rho\in C([0, oo))\cap L^{\infty}$ ( $(0$ , oo))
$\int_{0}^{\infty}\rho(y)\mathcal{D}_{0}(y)ydy=\rho(0)$
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$[0, \infty)$ $R^{2}$ $2\pi$
$2\pi\delta_{0}$
A





$|Q(y, s)|$ $\ll$ $|a_{0}(s)\varphi_{0}(y)|$ $(sarrow\infty)$ .
$a_{0}(s)’$ $=$ $-a_{0}(s)+4\epsilon(s)^{2}\langle\varphi_{0},$ $D_{0}\rangle$ .
$Q_{s}$ $=$ $\mathcal{A}Q+4\epsilon(s)^{2}(\mathcal{D}_{0}-\langle\varphi_{0}, D_{0}\rangle\varphi_{0})$ .
$\langle Q(\cdot, s),$ $\varphi_{0}\rangle$ $=$ $0$ .






$G(y)$ $=$ $e^{y^{2}/4} \int_{y}^{\infty}\frac{1}{\tilde{y}}\exp(-\frac{\tilde{y}^{2}}{4})d\tilde{y}-\frac{1}{2}$





$\sqrt{\epsilon(s)}\leq y\ll 1$ $\psi$
$\psi(y, s)$ $=$ $a_{0}(s)(1+o(1))\varphi_{0}(y)+4\epsilon(s)^{2}(1+o(1))G(y)$
$=$ $-4(1+o(1))\varphi_{0}(0)\varphi_{0}(y)l^{\infty}\epsilon(\tilde{s})^{2}e^{-s+\tilde{s}}d\tilde{s}$
$+4\epsilon(s)^{2}(1+o(1))(-\log y+B+O(y^{2}\log y))$ .
$y=\sqrt{}\epsilon(s)$





$\psi$ $y=\sqrt{}\exists s$ )










$\epsilon(s)$ $\psi$ parabolic regularity
argument
$\epsilon(s)^{2}$ $=$ $\frac{K}{s^{2}}e^{-\epsilon}(1+o(1))$ .
$m(y, s)$ $=$ $\{\begin{array}{ll}\frac{4y^{2}}{\epsilon(s)^{2}+y^{2}}(1+o(1)) (\hslash \text{ }\eta_{1\ddagger}\Re\ovalbox{\tt\small REJECT}),4+\frac{4\epsilon(s)^{2}}{y}G’(y)e^{-y^{2}/4}(1+o(1)) (\text{ }).\end{array}$
$G’(y)$ $=$ $- \frac{1+o(1)}{y}$ $(\sqrt{\epsilon(s)}<y)$ .
$m$ parabolic regulality argument
$u(x, t)= \frac{1}{r}\frac{1}{2\pi}\frac{d}{dr}\int_{|\tilde{x}|<r}u(\tilde{x}, t)d\tilde{x}=\frac{1}{(t+1)}\frac{m_{y}(y,s)}{y}$
$=$ $e^{-s} \frac{8\epsilon(s)^{2}}{(y^{2}+\epsilon(s)^{2})^{2}}=\frac{8K/s^{2}}{(|x|^{2}+K/s^{2})^{2}}\sim 8\pi\delta_{0}$ $(|x|\ll 1, s\gg 1)$ .
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